Inhibition by brain natriuretic Peptide of vasopressin neurons in the supraoptic nucleus and neurons in the region of the anteroventral third ventricle in rat hypothalamic slice preparations.
Abstract It is not entirely clear whether or not atrial natriuretic peptide (ANP) directly inhibits vasopressin neurons in the supraoptic nucleus (SON) and paraventricular nucleus. Recently, a novel peptide, brain natriuretic peptide (BMP), which has been isolated from the brain, has been shown to have a similar action to ANP on the regulation of vasopressin release. Intracerebroventricular injection of both BNP and ANP inhibits stimulus-evoked increases of plasma vasopressin level. The present study was undertaken: 1) to investigate whether BNP affects the activity of neurons in the region of the anteroventral third ventricle (AV3V) and SON which are involved in the control of body fluid homeostasis and blood pressure regulation, 2) to reassess effects of ANP on SON neurons, and 3) to test whether BNP exerts its effects by mechanisms which are different from those of ANP. Extracellular recordings were made from 213 AV3V and 110 SON spontaneously firing neurons in the rat coronal hypothalamic slice preparation. Of the AV3V neurons tested, BNP inhibited 86 (40%) and excited 2 (1%) while 125 neurons remained unaffected. A dose-response relationship was obtained for 7 AV3V neurons at different BNP concentrations ranging from 10(-11) M to 10(-6) M; the firing rates of all 7 neurons decreased. The threshold concentration to evoke inhibitory responses was approximately 10(-10)M in the AV3V. When BNP and ANP were applied to the same neuron, most AV3V neurons which were inhibited by BNP were also inhibited by ANP and the neurons which were unaffected by BNP were also unaffected by ANP. Thus, these two peptides probably have a similar action on AV3V neurons. When BNP and angiotensin II were applied to a group of 60 neurons in the AV3V, most of the responsive neurons showed either inhibitory responses to BNP or excitatory responses to angiotensin II. Both BNP and ANP were applied to a group of 110 SON neurons: BNP (10 (-7) M) inhibited 52 (75%) of 69 phasic (putative vasopressin) neurons, while BNP affected none of the 41 non-phasic (putative oxytocin) neurons. By contrast, ANP inhibited only 20 (29%) of 69 phasic neurons tested but it also had no effect on 41 non-phasic neurons tested. Our results are consistent with the suggestion that BNP is involved in the regulation of vasopressin release by acting on SON neurons and AV3V neurons.